A gregarine parasite of the flea beetles, Phyllotreta undulata and P. atra is reported and described as Gregarina phyllotretae Hoshide 1953. Gregarine infection was observed in all localities investigated during the study. Infection in the P. undulata population was always higher than that in the P. atra population. Maximum infections of both insects were recorded in August. Measurements of trophozoites, sporadins and syzygy forms of G. phyllotretae, new hosts, distribution, occurrence and prevalence in Turkey are reported in this paper.
INTRODUCTION
Gregarines (Protozoa: Apicomplexa), obligatory parasites of invertebrates, are especially frequent in Coleoptera. Several beetles of the Chrysomelidae (Coleoptera) family are frequently parasitized by gregarines. Théodoridés (1988) schematized the life-cycle of Gregarina munieri, which is the most frequent gregarines among chrysomelids, and listed eight species belonging to Gregarinidae from different Chrysomelid hosts. Recently, Clopton et al. (1992) described G. coronata from Diabrotica undecimpunctata howardi (Coleoptera: Chrysomelidae). Hoshide recorded a gregarine parasite from a flea beetle, Phyllotreta vittata (Hoshide, 1953) . In this paper I report on G. phyllotretae, a protozoan parasite of the flea beetles, P. undulata and P. atra (Coleoptera: Chrysomelidae), important pests of cabbage, an economically important plant, in Black Sea Region of Turkey. The aim of this paper is to report prevalence, new hosts, distribution and seasonal dynamics of G. phyllotretae, the first gregarine reported from Turkey.
MATERIALS AND METHODS
Adults of the flea beetles, P. undulata and P. atra were collected at different localities of the Middle and East Black Sea Region of Turkey from March to September between 2000 and 2001. Insects were dissected in a physiological saline and their intestines examined under a microscope for protozoan parasites at a magnification of 40ϫ to 1,000ϫ. Gregarines were measured and photographed. The following structures were measured; length of epimerite (LE), length of deutomerite (LD), length of protomerite (LP), total length (TL), width of deutomerite (WD), width of protomerite (WP), ratio of the length of protomerite to total length (LP:TL), ratio of the width of protomerite to the width of deutomerite (WP:WD). To detect the seasonal dynamics of G. phyllotretae, 50 beetles from Darica (Trabzon) were randomly collected and dissected three times every month from March to September.
RESULTS AND DISCUSSION
During the study, several life stages of the gregarine parasite were observed. Trophozoites were found in the midgut lumen of the flea beetles (Fig.  1) . Each trophozoite was elongate with a spherical papilla epimerite (3.5Ϯ0.9 mm) (Fig. 2) . The anterior half of the protomerite was transparent and conoidal ( Fig. 2) . Deutomerite was hemicylindrical with a spherical nucleus and small, round karyosome. The largest trophozoite was 172.5 mm. Sporadin was solitary (Fig. 3) and also found in the midgut lumen of the host (Fig. 1) . The septum between the protomerite and the deutomerite was slightly distinct. Deutomerite was ovoidal to ellipsoidal with a spherical nucleus and small, round karyosome, 22.5 mm in average diameter. The average measurements of the sporadins are given in Table 1 .
Sporonts were biassociative and ovoidal to ellipsoidal. Primite has conical to hemispherical protomerite, widest at the base, about 0.68 times as wide as high. The septum was slightly distinct. Protomerite of satellite was flattened top and bottom, 2.48 times as wide as high. Deutomerite was ovoidal (Fig. 4) . Primites were frequently observed in association with still epimerites. The measurements of 52 associations are given in Table 2 . Gametocysts were hemi-ellipsoidal and 98ϫ117 mm (Figs. 5, 6 ).
In the literature, nine species belonging to the Gregarinidae, G. munieri (Schneider, 1876) , G. crenata (Bhatia and Setna, 1924) , G. phyllotretae (Hoshide, 1953) , G. ampullaria (Hoshide and Hoshide, 1969) , G. chaetocnemae (Sarkar, 1984) , G. juengeri, G. phaedoni and G. hoplosomae (Théodoridés et al., 1984) and G. coronata (Clopton et al., 1992) morphological ratios of gametocyst size and shape from G. munieri and G. crenata, the most frequent gregarines among chrysomelids in the world (Théodoridés, 1988) (Table 3) , and also G. coronata (Clopton et al., 1992) . The present gregarine also differs from G. ampullaria (Hoshide and Hoshide, 1969) , G. chaetocnemae (Sarkar, 1984) , G. juengeri, G. phaedoni and G. hoplosomae (Théodoridés et al., 1984) in variable ratio of the primite-satellite length, shapes of protomerite and deutomerite, sizes of sporadins, associations and cysts. In the literature, Sommer (1981) has recorded G. munieri Labbe from Phyllotreta spp. The gregarine parasite recorded in this study differs from G. munieri in many morphological features such as shapes of protomerite, deutomerite, and sizes of sporadin, associations and cysts (Table  3 ). The gregarine parasite shows many similarities with G. phyllotretae (Hoshide, 1953) . Protomerite of primite is hemispherical and widest at base about 0.68 times as wide as high (0.66 times in G. phyllotretae). Protomerite of satellite is flattened top and bottom, and 2.48 times as wide as high (twice or more in G. phyllotretae). The present gregarine also shows similarity with G. phyllotretae in the shape of the epimerite (spherical papilla) and protomerite (transparent conoidal) (Fig. 4) , and a SD, b minimal and maximal. TL, total length; LP, length of protomerite; LD, length of deutomerite; WP, width of protomerite; WD, width of deutomerite; LP : TL, ratio of the length of protomerite to total length; WP : WD, ratio of the width of protomerite to the width of deutomerite. spherical nucleus, 22.5 mm in average diameter. Its cyst is ellipsoidal and 117ϫ98 mm (120ϫ80 mm in G. phyllotretae). However, it apparently differs from G. phyllotretae by the larger size. But its larger size is not justified for the creation of a new species. For example, while Geus (1969) reported that solitary gamonts measured from 480ϫ179 to 747ϫ238 mm and Théodoridés and Jolivet (1959) observed gamonts being 170-380 mm in length for G. munieri, Lipa and Simchuk (1979) observed they were smaller than that reported by both authors. Therefore, the reported gregarine is considered to be G. phyllotretae recorded from P. vittata Fabricius (Hoshide, 1953) . It is the first gregarine recorded from Turkey and first recovered after Hoshide (1953) . Also as the hosts of G. phyllotretae, P. undulata and P. atra are newly reported in this paper. My observations confirm the data given by Hoshide (1953) in the original description and drawings of G. phyllotretae. In this paper I present several photographs of the developmental stages.
Gregarine infection was observed in the populations of P. undulata and P. atra at all localities investigated during the study in the Middle and East Black Sea Region of Turkey (Fig. 7) . Similarly, Howardula phyllotretae (Tylenchida: Allantonematidae) (Oldham, 1933; Zakharenkova, 1996) and Nosema phyllotretae (Protozoa: Microspora) (Weiser, 1961) infect both insects. The infection rate of the present gregarine is very high in some localities. It reached a infection level with 90.3% in some P. undulata samples. As seen in Table 4 , gregarine infection rates in P. undulata populations was always higher than that in P. atra populations although the population density of P. undulata is lower than that of P. atra in the localities investigated. This indicates P. undulata is more sensitive to G. phyllotretae than P. atra.
Observations on the seasonal dynamics of this 652 M. Yaman Lipa and Simchuk, 1979 Lipa and Simchuk, 1979 Hoshide, 1953 In this study gregarine parasite showed that the infection rate increased from March to August. The maximum parasitism in the populations of both insects occurred in August (Table 4 ). Similar infection rates were found in 2000. Infection prevalence was relatively stable during the two year observation period (2000) (2001) . A mixed infection of nematode, H. phyllotretae (Tylenchida: Allantonematidae) (Oldham, 1933 ) and gregarine, G. phyllotretae, occurred in the same host many times during the study. This infection reached up to 20% in some samples. These two parasites can be important for natural control of these insects because of effects on shortening of the life span and lessening of the reproductive potential of both hosts (Smart, 1995; Zakharenkova, 1996) .
